End-chain radiolabeling and in vitro stability studies of radiolabeled poly(hydroxy acid) nanoparticles.
In order to study the tissue distribution of biodegradable nanoparticles after oral administration in animals, end-chain-radiolabeled poly(D,L-lactides) were prepared. Two groups of polymers (Mn = 7500, I = 2.4 and Mn = 28000, I = 1.4 as determined by organic size-exclusion chromatography) were chemically modified by reaction of [14C]acetic anhydride with hydroxyl end-chain groups. The activities of both resulting radioactive poly(D,L-lactides) varied from 57 to 1140 microCi/g. Poly(D,L-lactide) or poly(D,L-lactide-co-glycolide) nanoparticles containing various amounts of radioactive polymer were prepared according to the solvent evaporation process with acetone as cosolvent with methylene chloride in the organic phase. Their mean diameter was 133 +/- 25 nm, measured by photon correlation spectroscopy. The radiolabeled-end-group stability of these particles in buffer solutions was found to be greater when the matrix was made from the radiolabeled poly(D,L-lactide) having the highest molecular weight and the lowest polydispersity index. The polymer-chain stability was totally retained for at least 1 week in a phosphate buffer, pH 7.4, i.e. for the selected experiment time.